term, referring to groups defined by the biology of sexual reproduction (or, in the meaning of 'having sex', to interactions involving sexual biology) (ref. As the term 'gender' began to percolate into everyday use, however, it also began to enter the scientific literature, [3] [4] [5] [6] [7] [8] 10 sometimes with its newly intended meaning, other times as a seemingly trendy substitute for 'sex'-with some articles 11 even including both terms, interchangeably, within their titles! Other studies, by contrast, have adhered to a strict gender/sex division, typically investigating the influence of only one or the other on particular health outcomes. [3] [4] [5] [6] [7] [8] 10 A new strand of health research, in turn, is expanding these terms from singular to plural by beginning to grapple with new constructs of genders and sexes now entering the scientific domain, e.g., 'transgender', 'transsexual', 'intersexual', which blur boundaries not only between but also within the gender/sex dichotomy ( Table 1) . 8 The net result is that although lucid analyses have been written on why it is important to distinguish between 'gender' and 'sex', [4] [5] [6] [7] [8] epidemiological and other health research has been hampered by a lack of clear conceptual models for considering both, simultaneously, to determine their relevance-or not-to the outcome(s) being researched.
Yet, we do not live as a 'gendered' person one day and a 'sexed' organism the next; we are both, simultaneously, and for any given health outcome, it is an empirical question, not a philosophical principle, as to whether diverse permutations of gender and sex matter-or are irrelevant. Illustrating the importance of asking this question, conceptually and analytically, Table 1 employs an ecosocial epidemiological perspective 2, 12 to delineate 12 examples, [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] across a range of exposureoutcome associations, in which gender relations and sex-linked biology are singly, neither, or both relevant as independent or synergistic determinants. 25 These examples were chosen for two reasons. First, underscoring the salience of considering these permutations for any and all outcomes, the examples range from birth defects to mortality, and include: chromosomal disorders, infectious and non-infectious disease, occupational and environmental disease, trauma, pregnancy, menopause, and access to health services. Second, they systematically present diverse scenarios across possible combinations of gender relations and sex-linked biology, as singly or jointly pertinent or irrelevant. In these examples, expressions of gender relations include: gender segregation of the workforce and gender discrimination in wages, gender norms about hygiene, gender expectations about sexual conduct and pregnancy, gendered presentation of and responses to symptoms of illness, and gender-based violence. Examples of sex-linked biology include: chromosomal sex, menstruation, genital secretions, secondary sex characteristics, sex-steroid-sensitive physiology of nonreproductive tissues, pregnancy, and menopause.
As examination of the 12 case examples makes clear, not only can gender relations influence expression-and interpretation-of biological traits, but also sex-linked biological characteristics can, in some cases, contribute to or amplify gender differentials in health. For example, as shown by case No. 9, not recognizing that parity is a social as well as biological phenomenon, with meaning for men as well as women, means important clues about why parity might be associated with a given outcome might be missed. Similarly, as shown by case No. 11, recognition of social inequalities among women (including as related to gender disparities between women and men) can enhance understanding of expressions of sex-linked biology, 
Term Definition
Gender, sexism, & sex Gender refers to a social construct regarding culture-bound conventions, roles, and behaviors for, as well as relations between and among, women and men and boys and girls. Gender roles vary across a continuum and both gender relations and biologic expressions of gender vary within and across societies, typically in relation to social divisions premised on power and authority (e.g., class, race/ethnicity, nationality, religion). Sexism, in turn, involves inequitable gender relations and refers to institutional and interpersonal practices whereby members of dominant gender groups (typically men) accrue privileges by subordinating other gender groups (typically women) and justify these practices via ideologies of innate superiority, difference, or deviance. Lastly, sex is a biological construct premised upon biological characteristics enabling sexual reproduction. Among people, biological sex is variously assigned in relation to secondary sex-characteristics, gonads, or sex chromosomes; sexual categories include: male, female, intersexual (persons born with both male and female sexual characteristics), and transsexual (persons who undergo surgical and/or hormonal interventions to reassign their sex). Sex-linked biological characteristics (e.g., presence or absence of ovaries, testes, vagina, penis; various hormone levels; pregnancy, etc.) can, in some cases, contribute to gender differentials in health but can also be construed as gendered expressions of biology and erroneously invoked to explain biologic expressions of gender. For example, associations between parity and incidence of melanoma among women are typically attributed to pregnancy-related hormonal changes; new research indicating comparable associations between parity and incidence of melanoma among men, however, suggests that social conditions linked to parity, and not necessarily-or solely-the biology of pregnancy, may be aetiologically relevant.
Sexualities & heterosexism
Sexuality refers to culture-bound conventions, roles, and behaviors involving expressions of sexual desire, power, and diverse emotions, mediated by gender and other aspects of social position (e.g., class, race/ethnicity, etc.). Distinct components of sexuality include: sexual identity, sexual behavior, and sexual desire. Contemporary 'Western' categories by which people self-identify or can be labeled include: heterosexual, homosexual, lesbian, gay, bisexual, 'queer', transgendered, transsexual, and asexual. Heterosexism, the type of discrimination related to sexuality, constitutes one form of abrogation of sexual rights and refers to institutional and interpersonal practices whereby heterosexuals accrue privileges (e.g., legal right to marry and to have sexual partners of the 'other' sex) and discriminate against people who have or desire same-sex sexual partners, and justify these practices via ideologies of innate superiority, difference, or deviance. Lived experiences of sexuality accordingly can affect health by pathways involving not only sexual contact (e.g., spread of sexually-transmitted disease) but also discrimination and material conditions of family and household life. Earlier age of human immunodeficiency virus infection among women compared with heterosexual men (in the US) 20 Parity among both women and men associated with increased risk of melanoma 21 Greater referral of men compared with women for interventions for acute coronary syndromes 22 Earlier age at onset of perimenopause among women experiencing greater cumulative economic deprivation over the life course 23 e.g. age at perimenopause. Because our science will only be as clear and error-free as our thinking, greater precision about whether gender relations, sex-linked biology, both, or neither matter for health is warranted.
KEY MESSAGES
• Gender, a social construct, and sex, a biological construct, are distinct, not interchangeable, terms; the two nevertheless are often confused and used interchangeably in contemporary scientific literature.
• The relevance of gender relations and sex-linked biology to a given health outcome is an empirical question, not a philosophical principle; depending on the health outcome under study, both, neither, one, or the other may be relevant-as sole, independent, or synergistic determinants.
• Clarity of concepts, and attention to both gender relations and sex-linked biology, is critical for valid scientific research on population health. 
